Recent results in parity nonconserving neutron-nucleus scattering show a tendency for the parity nonconserving effects to predominantly have the same sign. Explanations of this phenomenon all require a weak matrix element between single-particle levels in heavy nuclei to be~100 eV. This paper contains a discussion of this effect and how the same phenomenon will manifest itself in other systems. The gamma decay of Pb is given as an example of a system where the weak matrix element between single-particle levels in a heavy nucleus can be measured directly.
I. INTRODUCTION
During the last few years a number of measurements of parity nonconserving (PNC) longitudinal asymmetries in the compound nucleus have been published [1 -9] . Resonances were formed by scattering longitudinally polarized epithermal (1 -1000 eV) neutrons from nuclear targets. The longitudinal asymmetry is the factional difFerence of the resonance cross sections for positive and negative helicities, cr+ and cr . The asymmetry for a given p-wave resonance p may be expressed as a perturbation series in the weak interaction. The term in this series that is 6rst order in the mixing matrix-element, V"" is [10] :
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-E"-E"g" In this expression for A", V"" is the matrix element of the weak interaction between the strong interaction eigenstates p and v, E"and E"are their energies, and g" and g"are their neutron decay amplitudes. According to the statistical model of the compound nucleus V ",g", and g"behave as independent random variables and have random signs. The energy differences E"-E"can be positive and negative. It thus came as a surprise when Frankle et al. [6, 7] reported that all seven statisticallysigni6cant asymmetries measured for Th had positive signs. Of the statistically-signi6cant asymmetries measured in other nuclei, four of six were positive. The fact that the signs of the measured asymmetries are predominantly positive is in contrast to expectations (based on compound nuclear models) that the average asymmetry be zero. The average asymmetry can be estimated as the average of the measured asymmetries multiplied by~E" to remove the threshold dependence of A". The result for Th is: A"gE"/1 eV = 34 + 12%. 
A"E"1eV =4 (2) II. STATES IN~O~P b There are several necessary criteria for an experiment to measure neutron single-particle weak matrix elements of approximately 100 eV in heavy nuclei. The weak interaction induces mixing between states with the same angular momentum and opposite parity. The parity mixing results in a pseudoscalar observable in decay products of where go(1 eV) and ge(1 eV) are the p-and s-wave scattering amplitudes for single-particle configurations evaluated at 1 eV neutron energy, V, " is the matrix element of the weak interaction between 5sq/2 and 4pq/2 neutron single-particle con6gurations of Th and~= 7
MeV is the spacing between single-particle con6gura-tions. Solving for V,"yields V, z 100 eV, because the ratio g, (l eV)/g"(1 eV) is typically 1000. Resonances measured with targets in the mass range of 230 are based on the 4piI2 single-particle configuration. Equation (2) is interpreted physically as the parity nonconserving longitudinal asymmetry arising from the admixture of the 4pzy2 single-particle con6guration with opposite-parity 4 and 5sq/2 single-particle con6gurations. The 4 and 5s&~2 configurations are located in energy 1k' below and above the 4pq/2 configuration, respectively.
In this paper it is argued that a matrix element V, " 
